502 



504 



500 



Ordinary 
BIFS node 



. Static Field 
Definitions 



Static Field f 
Table 




Fig. 5 



£3 
%S 
Si 

CO 

ru 

C3 
Co 

in 

= 

C3 

ru 
a 




START 



DEFINE PROTO 
OBJECT CLASS 
BY INHERITANCE 
FROM 
MEDIAOBJECT 



800 



INSTANTIATE 
PROTO OBJECT, 
CALL INTO - 
SCENE GRAPH 




r 


ACCESS 
OBJEC1 
REND 
PLA 


PROTO 
"FROM 
ERER 
NE 



802 



804 



*__ 

FINISH 



Fig. 8 



900- 



902- 



904. 



906- 



908- 



910- 



912- 



914. 



916- 



START 



DECLARE PROTO CLASS 
FROM MEDIAOBJECT 



i. 



[ssl 



CREATE m_fields ARRAY 
OF NODEFIELD* OBJECTS 



I 



INSERT PROTO FIELDS 
INTO m_flelds WHEN 
PARSING PROTO 
DEFINITION 



CREATE m_fieldTable 
ARRAY OF BifsFieldTable 
OBJECTS 



INSERT PROTO FIELDS 
INTO m JieldTabie WHEN 
PARSING PROTO 
DEFINITION 



OVERLOAD GetFieldCount, 
GetFieldTable, AND 
GetField 



USE mjlelds AND 
m_fieldTable TO LOCATE 
THE FIELD OBJECTS AND 
DETERMINE PROPERTIES 



CREATE m_protoNodes 
ARRAY OF POINTERS TO 
MEDIAOBJECT 



1 



INSERT PROTO FIELDS 
INTO m_protoNodes WHEN 
PARSING PROTO 
DEFINITION 



Fig. 9 



I 



CREATE m_Routes ARRAY 
OF POINTERS TO ROUTE 



INSERT BOUTES INTO 
m_Routes WHEN PARSING 
PROTO DEFINITION 



1 




LINK ISED NODE FIELDS 
TO PROTO INTERFACE 
FIELDS VIA ROUTE 
, OBJECTS 



LINK IN PARAMETERS TO 
NODE FIEDS VIA ROUTE 
OBJECTS 



I 



LINK OUT PARAMETERS 
TO NODE FIEDS VIA 
ROUTE OBJECTS 



I 




LINK IN/OUT 
PARAMETERS TO NODE 
FIEDS VIA TWO ROUTE - " 
OBJECTS 




r 


ADD ROUTES TO 
m_Routes FIELD OF 
PROTO OBJECT 






FIN 


SH 



START 



1000 



1002 



IMPLEMENT 
lEDIAOBJECT::CLONE IN 
MEDIAOBJECT 



1004 



1006 



1008 



.CLONE OBJECT BASED 
ON GetNodeCode 
RETURNED VALUE 



.CALL CLONE FUNCTION 
ON EACH NODE FIELD 



MEDIAOBJECT::CLONE 
RETURNS POINTER TO 
CLONE 



1010 



IMLPEMENT 
NODEFIELD::CLONE IN 
NODEFIELD OBJECT 



1012 



1014 



COPY NODE FIELD 
VALUES TO NODE FIELD 
OBJECTS 



VIMPLEMENT ROUTE::CLONE 
_ IN ROUTE OBJECT 



1016 



CLONE ALL 
MEDIAOBJECT NODES 
COMPRISING PROTO 
CODE DURING PROTO 
CLONING 



_STORE A POINTER TO 
EACH CLONED NODE IN 
m _pClone 



1018 



LOCATE AND CONNECT 
CLONE NODES USING 
m_pClone OF TARGET 
AND SOURCE NODES 
DURING ROUTE CLONING 



1 



RETURN A POINTER TO 
EACH CLONE ROUTE 



1 



INSTANTIATE PROTO 
OBJECT 



CREATE PROTO OBJECT 



CLONE AND STORE 
INTERFACE FIELD 
OBJECTS 



CLONE PROTO CODE BY 

CALLING 
MEDlAOBJECT::CLONE 
ON EACH NODE IN 
m _protoNodes 



i 



CLONE PROTO ROUTES 

BY CALLING 
ROUTE::CLONE ON EACH 
NODE IN m_Routes 



RETURN POINTER TO 
CLONED PROTO 



INSTANTIATE PROTO 
OBJECTS AS THEY ARE 
CALLED INTO SCENE 



IF PROTO HAS > 1 NODE 
INSERT ALL BUT FIRST 
NODE INTO SCENE AS 
CHILDREN OF ROOT 
NODE 



Fig. 10 



I 




FINISH 



START 



1100. 



INCREMENT PROTO 
COUNTER WHEN 
INSTANTIATING PROTO 



1102- 



DOES COUNTER - 
CORRESPONDING 
COUNTER OF 
TRAVERSED PROTO 
NODE? 



1104- 



1106. 



1108 



1 


NO 

r 


SET NODE COUNTER = 
~~ PROTO COUNTER 




r 


— CLONE NODE 




r 


■S I UKE CLONE ADDRESS 
IN m_pClone OF ORIGINAL 
NODE 




r 


FIN 


SH 



Fig. 1 1 



START 



1200- 



OVERLOAD THE -> 
OPERATOR OF 
SFGenericNode, OR THE □ 
OPERATOR OF 
MFGenericNode 



1202 




YES 



1204- 



RETURN THE ADDRESS 
OF THE FIRST NODE OF 
THE PROTO CODE 



PROCESS THE NODE AS 
USUAL 



FINISH 



Fig. 12 



